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LANCING DEVICE WfiTH MULTI-LANCET MAGAZINE 
Cross-Reforooto lo Related Appiicalloo 
.!<KXH] This appfcaifon cteims te . tene 
' Serial No. 60/497,023, filed August 20 2003 ^ 

Technical Fie/d 

10002, ™ e P' e ^-n«o n ^^ 

and more particutarly to .ancing deuces and multHance, cartrW 

Background of the Invenlion 

[O0O3J Many medica, procedures require puncturing of,he ski „ an(f , 
undertyng tissues, of an animat or human subject For examnr L 
commonlyusedtopuncturethesubjecrsskina.^n • ! * ^ * fe 

P-. I. ^ »d ^ ^ . ,„ £ZZT^"** 

T °' • ^ *» — * ««- «^ad „, hloodbo™ 
^ repeated tea*, musl ^ ^ 

.arid^te,^^^^ ^ ?" 

5.971.941 is understood t««w D Ject. For example, U.S. Patent No. . 

integrated on a test <;trin analysis. The lancets are 

J^^- ~ ^ * - lea, atrip. Another 
understood ,p show a drsposahte cyfcK)liral ^ _ , ^ ^ _ 
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test membrane with an aperture for the lancet The insert is inserted in a mounting cavrty of 
a plunger or piston, which forces the lancet outward for blood withdrawal. DE 198 19407 
Alfeuhderstoodtbshowam^ 
an analysis device. 

[0005] u.S.PatentNo.4J87.398is.understoc)dtoshpwade*icewithaplungerfor 
directing a lancet outward, and has an evaluation system and a display system. A 
replaceable unit is. applied to the device for each measurement. The replaceable unit 
comprises the lancet and a test strip, which is wetted with blood. This replaceable unit is 
thr-vn away after each use, EP 0 449 525 A1 is understood to show a blood withdrawal 
SY J,emv*ereinan^ 

.eststripistheninsertedintothedevice. U^. Patents. 4.627.445 is understood to show 
a device for measuring blood sugar, with an integrated blood withdrawal unit. A new 
replaceable lancet and test elements must be installed to the device for testing, and 
afterward disassembled. U.S. Patent No. 5.951.492 is understood to show a disposable 
unit with a capillary tube and a test strip, to which sampled blood taken is applied. The 
capillary tube includes a lancet A new disposable unit Is attached and removed before and 
after each [measurement • 
,00061 EP0877250A2.EP0949506A2andEP811843 A2areunderstoodtoshow 
devices having a multiplicity of test elements arranged on a rotatable disk earner. The test 
elements are brought successively into a working position and pushed out of the hous,ng to 
be wetted with blood. U.S. Paten, No. 6.228.100 and U.S. Patent No. 4.794.926 are 
understood to show lancets arranged on a carrier, which is rotated with respect to a 
housing. . 

100071 German Application DE 100 57 832 C1 is understood to show a lancing 
deviceofaKnownfpr.^^ 

shown, for example. in U.S. Patent App. Serial No. 2002/0087056 A1 and WO 02/36010 
A1 EP 05891 86 B1 is understood to show a lancet with a removable protectee cap. WU 
01/66010 A1 is understood to include a multiplicity of lancets in a magazine. wrth an 
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opening of the chamber closed by an elastic m a t*r«i . V u- 

process. yaneteS, ' Cma,erra, ' wh ^« Penetrated in Ihepuoclure 

[0008) Known sampling devices haw i 'h™;^ ' . ■ 

f» a convene diwsabte - 

***** '"^^m^sa.p^^ "a^ B "' U " M,Se 

Summary of the Invention 

[0009, Briefly described, in one aspect, the present invention is a .anc.no devi 

mgBipterancins, procedures. "°us«lg for canymo oul 

BOOK, b-^^ta^^^^^^^^ . 

preventmg the caps from rattling within the housing. 
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[00011] In another aspect, the invention is a lancing device having a housing for 
receiving a plurality of lancets, and a drive mechanism translationally mounted within the 
housing for traversing the plurality of lancets and sequentially engaging individual lancets 
from the plurality of lancets, and driving the engaged lancet along a path of travel. 

[00012] In still another aspect, the present invention is a lancing device including a 
drive mechanism for sequentially engaging individual lancets from a multi-lancet cartridge, 
retracting the engaged lancet along a first path of travel, and advancing the lahcetalong a 
second path of travel, wherein the drive mechanism preferably includes a coupling allowing 
the engaged lancet to pivot between the first and second paths of travel. 

[0001 3] In another aspect, the invention is a lancing device including a plurality of 
lancets, wherein the plurality of lancets are initially joined together in an attached array, 
and wherein the lancing device preferably further includes a separating member for 
sequentially detaching individual lancets from the attached array. 

[00014] In yet another aspect, the invention is a magazine fof a lancing device, the 
magazine preferably including a plurality of lancets, and guide surfaces defining a storage 
position and a firing position for each of the plurality of lancets. 

[00015] In another aspect, the invention is a magazine for a lancing device, the 
magazine including a lancet having a sharp tip portion, and being movable between a 
retracted position and a lancing position. The magazine preferabty further includes a 
window through which the sharp tip portion of the lancet projects in its lancing position, and 
a shutter movable between an open position allowing passage of the sharp tip portion of 
the lancet through the window and a closed position blocking the window. 
[00016] In another aspect the invention is a lancet cartridge including a plurality of 
lancets, each lancet having a body and a sharp tip projecting from the body. The lancet 
cartridge preferably further includes a common sterility block into which the sharp tips of 
each of the plurality of lancets is removably embedded. 
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[00017] m still another aspect, the invention is a lancet cartridge including a plurality 
of lancets,each of the plurality of lancets being joined to at least one adjacent lancet by a 
separable segment. 

100018, ,n another aspect, the invention is a lancet including a body having firs, and 
second ends, anda sharp tip projecting axially from a first end of the lancet body wherein 
the second end of the lancet body is flared and comprises an arcuate distal surface, 
100019] B^Pleemb^ 

dev,ce that is convenient, compact, and includes multiple lancets in a single cassette or 
ca.-u.dge. The present invention preferably increases convenience for the user thereby 
encouraging more frequent testing and- insuring compliance with the subject's prescribed 
testing regimen. 

[00020] These and other aspects, features and advantages of the invention will be 
understood with reference to the drawing figures and detailed description herein and will 
be realized by means of the various elements and combinations particularly pointed ou, in 
the appended claims. I, is to be understood that both the foregoing general description 
and the following brief description of the drawings and detailed description of the invention • 
are exemplary and explanatory of preferred embodiments of the invention, and are not 
restnctrve of the invention, as claimed. 

Brief Description of the Drawings 

[00021] FIGURE 1 is a perspective view of a lancing device according to an example 
embodiment of the present invention, with the drive mechanism in a firs, position. 

[00022J F 'GURE2isaperspectiveviewofthedevi re ofFIG:i.afteradvancement6f 
the dnve mechanism to a subsequent position, with a top cover portion removed to show 
the lancet magazine and internal workings including the drive mechanism. 

[00023] FIGURES 3a - 3d are perspective, side, top and end views of a lancet . 
cartndge according to an example embodiment of the present invention. 
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[00024] FIGURES 4a - 4c are perspective, end, and partial cutaway top views of a 
lancet magazine according to an example embodiment of the present invention 
[00025] FIGURES 5-7 show a sequence of operation of a lancing device and lancet 
magazine according to an example embodiment of the present invention. 
[00026] -FIGURE-BshowsalancingdeviceaccordingtoanotherexampleembcxJiment 
of the present invention. • 

[00027] FIGURE 9 shows another embodiment of a lancet magazine or cartridge 
according to the present invention. 

[00028] FIGURE 10 is a detailed view of a single lancet of the lancet magazine of 
FIG. 9. 

[00029] FIGURES 11a -11c show a sequence of operation ol a lancing device and 

lancet according to FIG. 10. 

Detailed Description of Example Embodiments 

[00030] the present invention may be understood more readily by reference to the 
following detailed description of the invention taken iin connection with the accompanying 
drawing figures, which form a part of this disclosure. It is -to be understood that this 
invention is not Rmited to the specific devices, methods, conditions or parameters 
described and/or shown herein, and that the terminology used herein is for the purpose of 
describing particular embodiments by way of example only and is not intended to be 
limiting of the claimed invention. Also, as used in the specification including the appended 
claims the singular forms V "an." and -the" include the plural, and reference to a 
particutornumeri^ 

dictates otherwise: Ranges may be expressed herein as from "about' or 'approximately- 
one particular value and/or to 'about' or 'approximately' another particular value. When 
such a range is expressed, another embodiment includes from the one particular value 
and/or to the other particular value. Similarly, when values are expressed as 
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approximations. by use of , be antecedent "about; Ml, underwood , hat .he particoter 
value forms another embodiment. 

I00031J With reference now to the drawing figures, which form a part of this 
disclosure and are hereby incorporated by reference as a par. of .his detailed description 
e^Pteembodirnentsofthe^ 

2 show a lancing device 10 according to an example embodiment of Represent invention 

The lancing devicelOpreferab^enerallycomprisesahousinglZandadnvem 
14. A mum-lance, magazine^, for example as shown in FIG. 4, is preferably removably 
loaded into .he lancing device 10 for sequenttal engagement of the lancets with the drive 
mechanism. The housing 12 and drive mechanism 14 are preferably re-usable and .he 
lance, magazine 1 6 is preferably a disposable componen.. so .ha. spent magazines can be 
removed for disposaland replaced wim new lance, magazines. In aHemate embodiments 
a lance, cartridge portion 1 7 of me magazine 1 6. as shown in FIG. 3. is removable from .he' 
magaz.ne. and the magazine is reusable with replacement lancet cartridges. 

[00032] The drive mechanism 14 preferably includes a piston with a coupling 34 for 
sequen.ia.ly engaging individual lancels of the magazine or cartridge. As seen best in 
FIGS. 5-7. the coupling of .he piston 34 preferably comprises a C-shaped channel or other 
configurator, having a narrow mourn portion and a wider arcuate distal portion, so thaUhe 
coupfing can slide translation^ into and out of engagement with sequential lancete of .he 
magazme or cartridge, and securely engage Oared end portions of the lancets for axial 
advancement and return of the lancets through their path of travel along a lancing stroke 
Preferably, the engagement of me coupling 34 wi.h .he flared end of the lance, permits a 
degree of pivotal motion of the lancet within the coupfing, thereby allowing the lancet to 
rotate between angular^offset^^ 

mechanism 14 preferabry further comprises an activafionmechanismooupted to the piston 
34 for driving the piston and an active lancet engaged within . the coupling of the piston 
through the path of travel of the lancing stroke, from a first "retracted" position shielded 
within the housing, through a second "lancing" position wherein a tip portion of the active 
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lancet projects outwardly of the housing for lancing the subject's skin at a sampling srte. 
andbacktoathird-return'positionshieldedwithintheh^sing. The activation mechan.sm 
can drive the piston and active lancet via spring-driven or other biasing means, a ratchet 
system manual advancement mechanism, a screw hype drive, or. other means of 
propulsion The drive mechanism 14 preferably also comprises an actuator or lugger 18 
for allowing the user to selectively actuate the activation mechanism to drive the active 
lartcet through the lancing stroke. 

[00033] The housing 12 is preferably a generally rigid shell serving to house and 
oro -ct the drive mechanism 14 arid the magazine 16, The housing 12 can be integrally 
formed or can comprise multiple pieces that are adjoined together. The housing is 
preferably fabricated from plastic, metal or other substantially rigid and durable matenal of 
construction In preferred form, the housing comprises a base portion to which the dnve 
mechanism is mounted, and a top cover portion that is permanently or releasably secured 
.othebaseportion. In an example embodiment, the housing is a generally rectangular box 
having a top panel, a bottom panel, a front panel/a back panel, and fust and second side 
panels The front pa ne« preferably comprises a. east one lancet opening through which the 
«p of the active lancet projects in its.lancing position. Optionally, a pluraiity of lancet 
openings or an elongate slotted lancet opening is provided. The top pane, preferab* 
comprises an opening through which the actuator 18 projects. One or both side panels 
preferably comprise access ports for inserting and/or removing lancet magaz.nes or 
cartridges into and out of the lancing device. 

1000341 .noneexam P Ieembodiment.thedrivemechanism14traversesapathfrom 
one side of the housing to theother. for sequentially engaging individual tencets of a . ancet 
magazine 16. which is fix* in position relative to the housing 12. For example. F.a 
shots the drive mechariism 14 in a firs, position toward a first side of the housing .for 

engagemen^^^ 

Je mechanism in a second position toward the second side. of the hous-n* £ 
engagement with another lance, .oward the second side of the magaz,ne. The dnve 
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mechanism ,, ™<» ™»M,o, Monmm ^ xhllnced 

forward portion of Ihe drive mechanism 14 preferably extends through Ihe lancel OoenirKr i 
conlac, agams, ,he sKin „ ,he „«. ,„ „. ^ 

horrsmg as the remarnde, of fhe drive mechanism iraversee ,he housmo ,n . 

* - fhe drive me^ Z^ 

= d ,„ fheofhe^. aa ,he c rt , Wg e fs ar^anoed .roogh fhe sl a„o„ ary drive 
100035, FfGURESaa.Mato,,^, a ^ Jto--^ ' 

■he some d.eohon, ,„ amy . „ ^ ' ^ re- 

arranged ,„ . conical ana,., as descried hefow. or in , curved 

arra, ^^^^^ 
^^^^a^need^h^^p^^^^^^ 8 

^■r :r t ^ a tered d ' s,a ' ^ ■ ~ * - 

***** *'!>-*^~*~w^ M ^ mt 

* pro^mg „» „ s ^ ena . 0ne ^ ■ JP 

preferahiy pmrnded for cuve*g lhe ^ „ „ „ ^ ^ J 

P-even. «a*eden, nee* du ^ toa<)i>9 ^ £J 

rnd^s-erifHy cap. fl. cap**, „ s ^ „ ^ ^ ■. 

doubled ihv caching hvo such maga.in.es fogefhe, end-m-end. eill», mechanical in 
desrgn.^^adMnedma^zine. F OT example. aneradiancefs oh. firs, era, portion of 
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the adjoined magazine are used, the magazine. is ejected, turned over and lancets oh a 
second end portion are used. 

[00036] FIGURES 5-7 show a sequence of operation of a multi-lancet magazine 
assembly 16 and a lancing device according to the present invention. The magazine 
preferably comprises a cartridge having a linear array of lancets 20 therein, the lancets 
initially being positioned in an inclined storage position with their sharp tips embedded in a 
sterility cap 22. The magazine preferably further comprises a magazine top 24 and a 
magazine bottom 26. defining first and second travel paths for each Jancet 20. The 
cartridge preferably also includes one or more cantilevered leaf springs or other biasing 
elements 28. for moving an active lancet from its initially inclined storage position (see 
FIG 4) into a firing position (see FIGS. 6 and 7). The storage position is preferably 
oriented at an acute angle relative to the firing position, most preferably at an angle of 
between about 5° to about 30° beneath the firing position. 

[00037) FIGURE 5 shows engagement of an active lancet 20 with the coupling of the 
drive mechanism piston 34. to retract the lancet from the sterifity block 22 along the first 
travel path The biasing element 28 pushes the top of the lancet body 21 against a shelf 
36 on the underside of the magazine top 24. The shelf 36 preferably comprises an angled 
surfaceextendingrearwardlyfrom^^ 

or slightly greater than the length of the lancet tip 23 extending from the lancet body 21. 
constraining movement of the lancet to linear translation along the first travel path as the 
lancet is axially (i.e.. in the direction of the lengthwise axis of the lancet needle) withdrawn 
TromthesteriTrtyblock. In this manner, the shelf 36 prevents bending damage to the lancet 
tip 23 by holding the active lancet 20 in its downward (storage/pre-fire) position unt.l the 
,ancettipiscompleteiyv^^ 

lancet body 21 clears the end of the shelf 36. allowing the biasing element 28 to rotate the 
ac f we .ancet20in^ 

ZSpreferabtypassesthroughaslotSBformedinthesheifSeasthetancetmoy 
storage position to the firing position. 



WO 2005/018711 

1 " p CXOJS2004/02^82 
I0D038J The active lancet 20 isdrrven along a second travel n.th k . 
prefer b*, effce, a, an ac«e angte. and more all Ve " ,a "' 

^N-h^h,^,,,,^ .^second 0a« 

cntecbng a cooperate* sarfaee featere Che laaceMe M „ J^J ™, ° 
laacg peae,ra lfo „ deplh , a door or shadar 32 preferably „ leKls rrorn ™ 

t: - ih — 1 » * ■ — — n 

1000391 In operafon, lha user preferabr, opens a„ access port in lh e baas,™ of , he 
^apteaaaenrOtedte^ar.a, car^e intetea ^ Z, 1 

,^ 7 Thedra *™ cha " is '" 1 »^o,a0«nv i =aa„arg l2 ad if necessary 

real r rT^ ^ "° ^ "* * * * •"*• * ^ — 

T*ZTT T" - Mh '° "* ,e,W " ed ™- **. * 

advanced ,o retease ,he asad fear* and ban, anorhar fehce, interna a*e posirien N, 
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engagement with the drive mechanism. After all lancets of a cartridge have been used, the 
spent cartridge is removed from the lancing device, and a fresh cartridge is installed. 
[00040] FIGURE8showsablobdsamplingdevice110accordingtoanotherexample 
embodiment of the invention. The device includes a reusable housing 1 12. an actuator and 
drive mechanism 114. and a removable and replaceable lancet cartridge 116. The 
cartridge preferably comprises a linear array of attached lancets 18 for sequential firing. 
Adjacent individual lancets of the cartridge are preferably attached to one another by 
intermediate webs, or are integrally formed and directly attached to one another by 
separable heck segments. An active lancet of the cartridge is preferably advanced into a 
firing position by ah advancing arm 124, into engagement with the drive mechanism.. A 
blade or other, inclined separating member 1 20 is driven, between the active lancet and the 
adjacent lancet to separate the active lancet from the cartridge. Preferably, the actuation 
of the separating member also serves to simultaneously or sequentially energize the drive 
mechanism, as by compressing k drive spring arid engaging a trigger mechanism. The 
trigger mechanism is released, whereupon the drive mechanism propels the active lancet 
through its travetp&lhrbetween a retracted position within the housing to a lancing position 
wherein at least a tip portionof the lancet extends out of the housing to lance the subject's 
skin at a lancing site, and preferably back to a returned position within the housing. The 
advaHcing mechanism canthen be actuated to eject the used lancet from an ejection port 
122 of the housing, and bring the next lancet of the cartridge into the active position for 
subsequent use. 

[00041) Although the invention has been described primary with reference to lancet 
cartridges comprising a linear array of lancets, alternate embodiments of the invention 
include conical, cylindrical or otherwise configured curved arrays of lancets. FIGURE 9 
shows a generally coni^ 

now to FIG. 10. each individual lancet 50 preferably comprises a lancet body 51 . a sharp 
tip 53 such as a needle or blade extending axially from a first end of the lancet body, a 
biasing arm 52 extending transversely from a side of the lancet body generally 
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I00042J ' ^IH't..^.,^,^ • . 

aave, pa,h de«aed p, ,he ^ as shovm ,„ ^ » ^ 

secoad aagabranentata. ^ « a «n g .chaaae,58 of .heca^ ^ 
device. A sh e» posted , te slorage ^ „ ^ „, 9 

** a ^ Up 53 pas5as as brK e, ,„,a,es Ma te ^ , wla , ofc „ ^ 
unde, me , nflu enca a, to bfesing alm 52 , Tne d , te ^ fe * 

at an angle of between about 5" to about 30°. 

[00043] White the invention has been described with reference to preferred and 
exampte embodiments, . wB, be understood by those sKitted in the art that a variety of 
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modincattons. additions and deletions are within the scope of the invention, as defined by 
the following claims. 
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What is claimed is: 

of lancets and sequentially engaging individual lancets from the pl ura,iiv nf, 
drivingtheengagedlance.a.ongapathoftrave.. % ^ 

4^ The fencing device of Cairn 3. wherein the firs, and second paths of trave, are ' 
offset from one another at an acute angle. raw are- 

5. The .ancing device of Claim 4. wherein the first and second paths of trave, are 
offset from one another by an angle of behveen about 5- to about 30'. 
6 The fencing device of Claim 2. wherein the plurality of tancets are contain*, 
w,th,n a magaz,ne. said magazine defining the firs, and second travel path, 

,1, T ^T in9deviceofc ^ 

^^^^^^^^^^ 

the first and second travel paths. ■ wween 

pain. 

9. The fencing device of Claim 6, wherein a common s,eri,Hy b,ocK encapsufe.es tip 
porhons of the plurality of fencete within said magazine. 
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10 The lancing device of Claim 6. wherein said magazine comprises at least one. 
window through which a tip portion of the engaged lancet projects in a lancing position 
of the second travel path. 

H The lancing device of Claim 10, wherein said magazine comprises at least one 
shutter each shutter associated with one of the at least one windows and movable . 
between an open position allowing passage of the tip portion of the engaged lancet 
through the associated window and a closed position blocking the associated window. 

12 The lancing device of Claim 2. wherein each of the plurality of lancets comprises 
a flared end having an arcuate distal face, and wherein the drive mechanism comprises 
a coupling for engaging the flared end of the engaged.lancet and permitting pivot.ng of 
the engaged lancet within the coupling. 

13 The lancing device of Claim 2. wherein each of the plurality, of lancets comprises 
a biasing arm projecting I transversely from a body portion of the lancet, for biasing the . 
engaged lancet from the first path of travel to the second path of travel. 

14 The lancing device of Claiml. wherein the plurality of lancets are initially joined 
together in an attached array, and wherein the. lancing device further comprisesa 
separating rhember for sequentially detaching individual lancets from the attached 

array. 

15 A lancing device comprising a drive mechanism for sequentially engaging 
individual lancets from a multi-lancet cartridge, retracting the engaged lancet along a 
first path of travel, and advancing the lancet along a second path of travel. where,n the 
dri ve mechanism comprises a coupling allowing the engaged lancet to pivot between 
the first and second paths of travel. 
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16. The,a ™ngdevW „- , 

d --*anism^^ 

17. The lancing device of Claim 15, wherein the multi-lancet cartridn. 

linear array of lancets. cartridge comprises a 

18. The '^ deyfce o^^^ 

conical array of lancets. cartridge compnses a 

19 The lancing device of Claim. 15. wherein the individual lancets of »h. m , r , 
. cartridge are in a maqazine saiHm^, • h ® muHMancet . 

magazine, said magazine comprising guide surfers rf oK • 
and second paths of travel. surfaces defining the first 

21. The lancing device of Claim 19, wherein the magazine comprises 1 1 . 
arm extending transversely from the body a «"ereof. and a biasing 
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25 The lancing device of Claim 23. wherein actuation of the separating member to 
detach a lancet from the attached array also operates to energize a drive mechamsm of 
the lancing device. 

26 . a magazine for a lancing device, said magazine comprising: . 

a plurality of lancets; and 

guide surfaces defining ja storage position and a firing posilion to each 
the plurality of lancets; 

27 . The magazine of Claim 26. wherein the storage position and the firing position 
are offset from one another at an acute angle. 

28 The magazine of Claim 27. wherein the storage position and the firing position 
are offset from one another at an angle of between about 5Mo about 30". 

29. The magazine of Claim 26. wherein the plurality of lancets are arranged In a 
linear array. 

30. The magazine of Claim 26. wherein the plurality of lancets are arranged in a 
conicaf array. 

31 The magazine of Claim 26. further comprising at least one biasing member for 
mo ving each of the plurality of lancets from the storage position to the firing position. 

32 The magazine of Claim 31. wherein the biasing members comprise a 
cantiievered spring arm biased against each of the plurality of lancets. 

33 The magazine of Claim 31. wherein the biasing members comprise a biasing 
arm extending transversely from each of the plurality of lancets. 
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.34. Amagaanefora,^ 

a lancet having a sharp tip portion, and movable between a re,™ , 
position and a lancing pos«j 0n: e ^tween a retracted 

a window through which Ihe sharp tip portion of the , ' - 
lancing position; and ^ P P n,on of «"e lancet projects in its 

a shutter, pivotal about a generally horizontal axis and ™ » . . 
an open position allowing passage of tne sharp „ p ^^Z ' ^' 
^wir^anda.osedpo.itioo^ 

35:. A lancet cartridge comprising 3^^ ^,300^630^(3^.,^ • 
andasharptipproiec,^^^^ 

removably embedded. grainy of lancets i 



la 

sis 



36, 



. A lancet cartridge comprising a plurality of lancets each of ,h , 
37. Alancet comprising a body having firs, and second ends and a «K , 
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